Abstract. The increase in body weight, and of tarsal, culmen, wing and tail lengths in nestlings of the Great Spotted Cuckoo (Clamator glandarius) and of its host, the Magpie (Pica pica), was studied in the "Hoya de Guadix" (southern Spain). The effect of parasitism on the growth of host nestlings was also analyzed. Great Spotted Cuckoo nestlings grew faster than Magpie nestlings in unparasitized and in parasitized nests. There is some evidence that the size of the host species did not influence the growth rate of parasite nestlings. When more than one parasite chick was raised in the same nest, competition for food was strong and the younger nestling starved. Magpie chicks had a larger weight asymptote and reached 90% of the asymptotic value earlier in unparasitized nests than in parasitized ones.
INTRODUCTION
Parasites are generally said to affect the fitness oftheir hosts adversely. Two major kinds ofbrood parasites are know; those ejecting all other offspring from the host nest (e.g., European Cuckoo, Cuculus canorus) and those growing up together with the offspring of the host (e.g., Great Spotted Cuckoo, Clamator glandarius). While it is obviously detrimental for hosts to be parasitized by a cuckoo ejecting their nestmates, the negative effects of being parasitized by a non-ejecting cuckoo have less often been documented. Adaptation among cuckoos to such a situation could be a rapid development, fast growth and superior competitive ability (Payne 1977, Marvil and Cruz 1989) .
The Great Spotted Cuckoo is an obligate brood parasite whose palearctic populations are migratory, wintering in Africa south of the Sahara and breeding mainly in the Iberian Peninsula, being numerous in the southern half (Cramp 1985) . It is considered a specialist brood parasite mainly parasitizing the Magpie (Pica pica) in Europe (Cramp 1985 ).
Great Spotted Cuckoo parasitism has a negative effect on Magpie reproduction; the breeding success of the host in parasitized nests is very low, only 19.2% of the nests fledged any host chicks 
STUDY AREA AND METHODS
The study was carried out in the "Hoya de Guadix" (southern Spain), a cereal-producing plain at 900-1,100 m altitude (for details, see Soler 1989 ) an area in which the Great Spotted Cuckoo parasitism is very recent (Soler and Moller 1990, Soler 1990 ).
The growth of Great Spotted Cuckoo and Magpie nestlings was studied in 17 nests (n = 26 nestlings). Although 25 Magpie eggs hatched, many chicks starved early during the nestling period. The growth rate of Magpie nestlings was also determined in 10 unparasitized nests (n = 4 1 nestlings). During the last days of the nestling period it is very difficult to measure Great Spotted Cuckoo chicks since they frequently escape Cuckoo, which parasitizes hosts larger than itself, the size of the host does not influence the growth rate of cuckoo nestlings.
When more than one parasite chick exists in the same nest, the younger may starve because of competition with the older conspecific ). The growth rate of three parasite chicks that hatched on alternate days is shown in Figure  2 (data not included in Fig. 1 ). It is interesting to point out some aspects: 1) The only Magpie chick that hatched, died on the next day. 2) The last hatched parasite chick starved to death on the fourth day without having grown. 3) The second parasite chick lived for 13 days, but it was a runt and died on its 14th day. 4) The first parasite chick to hatch had a nestling period longer than usual and it left the nest with a weight less than normal (see Fig. 1 ). In spite of this, it is not rare to find more than one parasite chick surviving per nest (Fig. 3) . At fledging, wing length was 54% and 56% of that of the adult male and female length, respectively (data from Cramp 1985). The tail remains less developed at fledging, representing only 37% of the adult male length and 40% of the adult female length (data from Cramp 1985).
At hatching, the bill is pale pink and begins to darken about day 5. The culmen length grows slowly (Fig. 3) and at fledging (between day 19 and the end of the nestling period), it represents 80% of the adult male length and 81% of the adult female length (data from Cramp 1985). According to Valverde (197 l), the hatching tooth   ,,,,,,1,,,,,,,,,,,,,,,,,,, 
12). In most birds this tooth is usually lost a few days after hatching (O' Connor 1985). However, in some corvids as in the Jackdaw (Soler and Soler 1990) and Magpie (pers. obs.), it is conserved during the entire nestling period.
At hatching, the lower mandible is longer than the upper mandible. Between days 11 and 12, they reach the same length and after 13 days the latter is longer than the former. After hatching, the buccal cavity darkens, becoming red with more conspicuous papillae, but from day 7 or 8, both lose color intensity and become less conspicuous. The eyes begin to open on the fourth day and on the ninth they are completely open in practically all the nestlings.
At hatching, tarsi are pink, but begin to darken about day 4. This is the measured parameter that changed most quickly, mainly until day 16. From then on, it grows slowly (Fig. 3) . Fledglings leave the nest with tarsal length very similar to that of adults (92% of the male and 97% of the female) (Cramp 1985).
EFFECT OF PARASITISM ON THE GROWTH RATE OF HOST CHICKS
Magpie chicks had a larger asymptote in unparasitized than in parasitized nests (Fig. 4) This unexpected result is due to the presence of numerous Magpie runts during the first seven days of the nestling period, which slows down the overall growth rate (see Fig. 4b ). Given that Ricklefs method transforms curves to straight lines, using the conversion factor of the logistic equation, the difference in growth rate can be Therefore, we can conclude that K values are larger for nestlings from parasitized than from unparasitized nests because of the effect of the numerous runts on the average body weight which increases very little in the first seven days.
In conclusion, Great Spotted Cuckoo parasitism causes host nestlings, to grow slowly and to fledge at a lower weight. These factors may have a negative effect on the future survival prospects of the young (Perrins 1965, Nur 1984, Ricklefs 1984).
